Introduction
In the last few years, both inside and outside the clinical chemical profession, there has been a growing concern about the cost of clinical chemistry analysis. The continuing increase in the cost ofhealth care has led to the health insurance companies paying special attention to the cost of laboratory investigations. Dutch clinical chemists discussed this problem at a recent congress [1] .
Many studies have been conducted on the topic of costing problems for clinical chemistry investigations [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . In The Netherlands De Vries [13] and Leijten [1 and 14] have carried out extensive examinations in this field; the latter used the input-output method for cost price calculation, showing that it is possible to define relations between different categories of cost.
In this study the cost price of clinical chemistry analysis is estimated on the grounds of data specifying the production process. These data are arranged in a generally applicable model so that the financial consequences of alternatives in the production processes in the laboratory can be quickly determined. This model is based on the 'production centres' method [15] .
Production factors and costs
In every organization, technical transformation processes take place, converting production factors into final products. An economical judgement of an organization usually takes place by means ofa comparison between the production factors used and the income from the sale of the final products. In order to make such a comparison possible, the production factors used must be placed under a common denominator with the aid of the prices of the production factors. The result of this aggregation is called 'cost'. However, information is inevitably lost through aggregation and this applies in the composition of the aggregate cost. The most important stages at which information losses occur, whilst determining the cost are discussed in this paper.
(1) Production factors are used for the production of 'activities'. An activity 'is the output of a technical transformation process, which can be described by relating the output to the production factors used. In economics this relationship is called 'production function'. A simple production function is the following: g(j) a(1).x(1) + a(2).x(2) +... + a(n).x(n) (1) where: g(j) the number of units of activity j produced in a certain time period.
a(i) the amount of production factor (i to n), which must be applied to produce one unit of g; a(i) are called the 'technical coefficients'. x(i) the amount of production factors which must be used in order to realize the production quantity g(j).
An example of (1) (3) Given a production function such as (1), the cost of the production of g(j) can be calculated in a simple manner, namely:
where:
KO) the cost of the production of gO). Kv the fixed costs in the production ofg(j). If (E F) satisfies a number of conditions, among others being non-singular, then the inverse can be calculated.
With the aid of kr (see [6] ), the total costs of each of the final products can be calculated as follows:
The production centres method does not use equation (11) A.g=b (12) where:
A is a matrix of technical coefficients. g is a vector of the quantities of production.
b is a vector of the applied production factors, or cost sorts in a physical specification.
Multiplying b with the prices of the production factors involved, produces the vector kr in equation (6) . The direct imputed cost in monetary terms, see kr in equation (6), results from:
A. G B (13) p. B kr (14) where:
G (15) It is also apparent that in equation (7) In this study the cost for the use of the computer system has been provisionally included in the overhead. This will be described in detail in a latter study. The production quantities of the computer system, for example a system second, must therefore be precisely defined.
It is now important to establish a physical unit From the available data two important surveys can be deduced:
(1) The total usage of the production factors in the production program for a (sub-)laboratory is determined, after which the total cost is established by the addition of a charge for the overhead cost, see fixed cost of the production of g(j). vector of prices of production factors. price of the production factor used. amount of the production factor used inorder to produce the production quantity g(j).
